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(54) METHOD AND DEVICE FOR PERFORMING CURTAIN COATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve hanging 
connection between a fluid curtain and a horizontal guide 
and to contrive improving quality when guiding a falling 
curtain by feeding edge fluid having viscosity larger than 
that of a coating composition in a channel. 
SOLUTION: In a feeder 14 as a casting device for making 
a falling curtain 3 of a fluid coating composition, a curtain 3 
consisting of a coating composition discharged from 
casting slots 25 is made to fall from a casting lip 23 for 
coating a carrier 2. The carrier 2 is guided by a casting 
roller 1 and continuously conveyed in the direction of the 
arrow 26. At this time, the falling curtain 3 is guided by side 

guides 5 at side edges, however at the same time, edge fluid 8 having viscosity larger than 
that of the coating composition is fed in a channel from an end piece 1 1 of a discharge 
means 7, thereby minimizing the effect of disturbance by an edge. 




< NOTICES * 



not reflect ^ onginal 

I Thls deepen, has been translated by computer.So 

f^hows the word which ean no. be translated. 
U„ «he Swings, any words are not translated. 




Claim(s)] ■ out cmain coating of the support by .^^™^Jdonz 

making a channel, andthem fluid {s eqmpme nt for canying than 

the viscosity of this com P u - f der wh ich makes the des cenicui u * fl id coatmg . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 




S££S — nt for 0peratI0n of fc method 

[Description of the Prior Art! r rt '* 

XT f °7 h0 « ^^S^mtZ^ ly thC -sitive 
of for example, photograph material It is known flrft ' t0 Support like » *eb in production 

curiam which descends in order that ml cu^Z Z method that *e curtain (fa Z " 

(constnetion) by surface tension must be <S u ^ PreVent reoeivin S "* convergence 
jgn* aateral guide) „ r . curtai „ n direction. The so-Sed horizontal 

these are the fixing components of this coating °' der) ,s used for this purpose General 

contact surface with this "curtain Z s^SZTT'' C ° BSiSt of soM Serial Td have fte % 
horizontal guide is a decrease on fte edg S S 7T " ' hiS oouta ^ce is zero % s 
fomted w,th the edge of the curtain which H*£2h ^ST* ? " reSU "' a *«■ P*ae£ 
this honzontal guide, it expresses the more and mor-t' h ^ Pr ° fi ' e in » e direction of 
with wh,ch it this descends, and n*kesZaken togof "* ° f flow «* cmain 

bar the process of a laminar flow in the cer^S i ?,L Wam cause in this edge field and mav 
coating p^ess, this hanging connect S "ft *? *• critiea.Lge ofts™' 

^^^JS^J^Sr- P — <° ^ - fluid 

honzontal guide to the flow procef of the cSt h ^ 7 mflUenCe of "* ^id-state 
distnbuted by the pump and outlet opentag for examnf .fT ^ ™» ed 8 e fluid can also be 
although the German patent No 1 92 iml ; P ' e ' m th,s horizontal guide For examnli 

^e^t'S"* - « "How viscosity 

cu f rtain fOT Stabilizat "» «f th fluM~ whicTnT Pa ?i N °' °'' 15 > 621 a ° compared 
which the aforementioned fluids are three : squ^h^ h ^ ^ and the fluid bridge 
curtain, and cames out a stabifeation eS forntSln eacT" holder Z a 



000 5 ] Moreover, in the case of we.Umown -ff^^£SgSSSS^ 
,oth sides by the Europe patent No. W^ltaMi « & rf ^ curtain md is 

ir^""^^ on,y flu,d for Flush,n8 ' ,he curta,n 

ilectrode holder of this solid-state does not contact for ^ ^ fee djstributed on 

r°e^"^^ 

,efore this curtain hits this base with ^the edge g^^g^u* brings about the Flushing effect or 
0008] All well— methods are . based on ft procgk rw j^, technology . This fluid 

, lubricous effect with the additional fluid m this edge - nom solid-state curtain 

for Flushing is reducing the influence of a .slowdown ,o« «»~£hy is lower than that of this 
dectrode holder's this descends. Therefore, an auxiliary ttuio y 

impound for coating is used 1 chiefly. horiz ontal guide of these hypoviscosity auxiliary 

0009] However, it turns out that the flow on the honzantel gu i ^ as a ^ of 

fluids is not steady. It is not ^eady a «d tas fl° w ^not a ^ and , horizontal guide 

iisturbance for a free-fall curtain. The hanging ^™* led (0 coating . Especially the thin 
ioes the detached buildrngnavel o . » ^ ^ coa(ing method f „ 
fluid curtain is sensitive. This is a fault espeaa uy * applying uniformly to support the 

photographic-film production n case m besUs done ppy^ fey for 

^ fc jS^tT^SSw. Th/unsteady flow in this edge restncts the 
^ i^^ 

0012] According to this invent, on it s proposed Ota ttheedge ^ rf ^ ^ 

that of this compound for coating is dl f^ bu, f *^° s ™rizontal guide so that it may fall without 
of the descending curtain. " ™ e " uns eady flow. The hanging connection 

the slowdown effect of a so ^»«7^.??*SSCtoZu l ii The disturbance in the edge of 
between a curtain and a ^J, ^viscosity decreases, 
this curtain which happens in the case of the edge fluW ^ ^ ^ dded) Bei distributed on th.s 
[0013] Preferably, this edge fluid was b»ned m tta of a laminar flow. When it puts in 
horizontal guide is good so that ,t may rmbr tota* ^tay fluid covers the overall height 
another way, it is that the free surface of £ this curtain. The contact angle on this 

of descent, and is surrounded by ^f^J^^i with this curtain fluid in this way. It 
curtain electrode holder of to ijratay tad» ~™ ^ , t0 which , his channel moves 

guarantees that this way C"^^J**g™2» m production of the charge of 
in a zigzag direction, nor deflection. Tins has ^»™™* laminating and by which they are 
photograph material in which two or ">ore laye^ ca^ oM a S ^ , ( js commm 

usually simultaneously applied to this support .As to ^onewtt ^ ^ rf ^ 

that the reagent which soaks and has an . operabor is mdud« IT* ^ ^ ^ 

auxiliary fluid. When these hysteresis of a contact angle. However, 



hoiw,! he 'i?^ me l h ° d T* ° n ' y increases ^ han 8 in 8 connection between a curtain and a 
horizontal guide, but that it has a stabilization effect to disturbance 

[0014] It is advantageous that this edge fluid has the viscosity of one 2 to 4 times the size of thii « 
compound for coating of this. When this eurtain consists of two or more layer" have me 
vanous flowing characteristics, ,t can prevent effectively weakening this measure on this curtain 
with this edge, and giving an operation and disturbance eon mis curtain 

'^T ni t n ' b y, in j eclin S this ed 8e fluid into this compound for coating during this curtain 
formation hat this channel is made. In this way, this edge fluid is supplied indivfduaTy preferabW 
here, and, thereby, attribution of this auxiliary fluid in the inside offte form of a chale cante 
hung down also by the technical more easy method. 

[0016] The channel with few capacity flows than 40ml/m which can be preferablv set uo within th. 
tats of per minute 10 to 35ml beforehand is desirable. The narrow channel SiSk 

mm 71 , d al °u n ? r * t0ta ' deSCent heigh ' ^ this me[hod can be formed 
[00 7] The silver-hahde sensitive emulsion for photographs (photographic silver-halide emnkin„ 0 t 
conUuns water, and it is also desirable that this edge fluid is formed by th Zd } 
(water-soluble fluid) exceeding 50 mPa-s which has the viscosity of 50 mPa Tw mP a! S oreLhlv 
since it has viscosity usually smaller than 50 mPa-s preferably 
[0018] It is desirable that this fluid consists of the water-soluble polymer compound fwater snlnhl, 

& C oZ md) WhiCh * e V ' SC0Sity betWMn 50 "*» ™ Sgefl^d 
[0019] As for a ♦*** edge fluid, it is desirable that the copolymer (maleic acid-mefhvlvin„i»,i,„ 
copolymer) of polyvinyl alcohol (polyvinyl alcohol), a polyTyl pSone (pXtoT 

E >° ne) ' the r' eiC ; acid - me *y 1 ™^ « her aUtoTmaleic!add 2L 
(butadiene maleic acid copolymer) are ineluded. These starting materials (starting Xtacesl are 
commercahz^d and are easily available. It is possible to use the glycerol EStal 
type fluid with extremely high cost-performance (Newtonian fluid/for «$ i'edge fluids 
[0020] In the design of this equipment for curtain coating, this discharge meansTnc udes the means 
wh,ch makes a channel, the means made this edge fluid flow down each £SS»S, fa SL 

l^,r '/"t^r? ° Sity ° f this edge fluid is °™ the of this compound Ifo, cotmT 

mke Ms chtn?' shdln S- surface ^ ^ sting equipment (sliding surface casting de^ e) ma/' 
make this channel, when being used structurally, it is the crossing edge of the sliding surface of Ms 
shding-surface type car sting equipment, and recommends using edg? piece (nozzle likTmd n^el 
hke the nozzle which injects this edge fluid into this compound for coating Also me case of ' 
knockout car sttng equipment (extrusion casting device), this structural design for supply of mi S 
edge fluid ,s recommended. It is possible to make the channel which flows do™ m"s horizon^ 
gu.de .nearly ,n th.s way by the easy method within well-known coating equipran 
[0022] In order to make .t advantageous, this edge fluid is added in each .horizontal guide bv the 

m'eToH ° d feW rL ,han 40mVm ° f by ,he > er mi "u,e «> " 35ml capacly flow By this 

method ,n the case of the curiam coating which uses the car sting solution for photowaphs this 

deS18ned S ° ' hat thiS ^ StU,g S0W ° n ™> make this " bSSgitotal 
[0023] Since it has preferably deviation equipment which deflects the edge beside this curtain 
together wrth th, s edge fluid before this curtain hits this support, it is good that ^y the aToult of 

eac e:,hlTnnort n ¥he Se „h' 0n ° U ' S " PP ° A ™ S P revents 

readies this support. The phenomenon in which can carry out the coat of the base like a weh »nH it 

becomes thtck wtth an edge to mis edge with a photosensitive car sting solution ,Vno seen at afl 
[0024] In seven examples, Table 1 showed the effect of the various edge fluids of me various 
flowing characteristics in the experimental curtain car sting (curtain calling) equ%men t rf drawing 
1™ H , f , Urtain ' ,hre , e ' ayerS ° f * e silvCT - ha « d e sensitive emulsion fo photographs wSf^ 
formed m all these examples of an experiment, and descent heigh, became 15cm, aS canity 



his support is 40 mPa-s is 30 mPa-s. ^ n enrk on this invention is estimated by 

Equation 1] 

»i 2 * cm 2 
0-*_£l(F 

,5 CW • S 

[Sis^^ 

[0029] If the viscous edge fluid offlus T^^S^*^* 1 



was 
7) 



Say be mussed in Examples 4 and 7. The viseosity of these edge funds exceeds 100 mPa-s 
without stress (without stress). 

support 2. This support is guided with the car stmg roller b / tBe horiz0 ntal 
Crt^ing^eLldes^ 

and discharge into this compound for coattng ts brou f '^^Jae niece 1 1 so that it can adjust 



Horizontal guide 5 at a laminar-flow ceremony. This edge fluid is deflected by deviation equipment ' 
19 (not shown in detail) by the soffit of this horizontal guide 5 so that it may be illustrated by . 
toU2g_l • In a drawing, the width efface 21 of this coating 4 is shorter than the width efface 22 off 
this support 2. This compound for coating forms the pile layer 18 which comes out of the car sting 
slot 25 and flows down this sliding surface 29 so that it may be illustrated in the partial notching 
view of this curtain 3. This edge fluid is injected into this pile layer 18 so that it may illustrate in 
detail to drawing 2 . 

[0034] DrawjjigJ is the cross section of the curtain coating equipment in alignment with line II-II of 

SS 5 h i , 8C p,e( ; e . 1 ! J lke ! zle injects this edge fluid int0 the p j,e la y er 1 8 ™^ consists of 

he individual layers 15, 16, and 17, as this example shows. Each car sting solutions of these for 
layers come out of the car sting slot 25 which is connected at the distributor channel 24 and the 
transport device (not shown) in each case. The car sting solution which comes out of each car sting 

i vl i , UP dmg , SUrfaCe 29 t0Ward Which this feeder 14 inclined > a *d fonns the pile 

ayer 1 8. The edge fluid injected into this pile layer 1 8 at this transection edge forms a channel on 

his curtain electrode holder, and the aforementioned channel has a uniform cross section at a 
laminar-flow ceremony, and progresses to it from this upper limit 26 to a soffit 27. it is illustrated by 
tovrngj - as - the thickness of this curtain 3 - the height of this descent - increasing - while - 
decreasing . The channel 9 of the edge fluid 8 which can set up the capacity flow beforehand 
possible [ regulation ] here covers the overall height of this descent, and is stopped by the fluid of a 
□rawing 011113111 ' 8 Chaimel 8 bUried ^ tWS W3y iS illustrated sti11 in detail by the following 
[0035] Drawing^ is the detail drawing of the horizontal guide taken along with line HI-HI 0 f 
drawmgJL . The structure with a flat horizontal guide of having the channel 9 which flows down it is 
shown here, and the aforementioned channel 9 is completely stopped by the edge 6 of this curtain 3 
As shown m an enlarged view, the contact angle of this channel covers the overall height of descent 
and is surrounded by the compound for fluid coating of this curtain 3. On the other hand, making this 
channel 9 buried with this appearance guarantees that the slowdown effect of this solid-state curtain 
electrode holder 5 is reduced Convergence of this curtain in this edge field is prevented in this way 
On the other hand, this edge fluid 8 guides this fluid curtain that flows at a straight-line ceremony 
and consists of this pile layer 18. Here, the shearing viscosity (shearing viscosity) of this edge fluid 8 
is larger than each layers 15 and 16 of this pile layer 18, or that of 17. This edge fluid [ca^bf 
deflected with deviation equipment (deflecting device) 19 by the soffit of this horizontal guide 
However, what is also sucked up together with this edge fluid only by the edge of this coating " 
following this completion of coating on this base (sucked away) is possible. This is shown by 
drawin g^ which illustrates the portion of drawing 1 with an enlarged view 
[0036] This edge fluid is supplied by the discharge means 7 which is a means for making this 
channel 10 from the nozzle 1 1 which forms an injection flow on this sliding surface so that drawing 
4 and drawingl may show. Moreover, naturally this nozzle 1 1 can also inject this edge fluid^oWd 
a different position 23, for example, a CARS theine grip. It is also possible to discharge a 
hyperviscous edge fluid from outlet opening in a ****** guide (not shown in drawing). In this case, 
this horizontal guide forms this discharge means. In this way, the aforementioned horizontal guide is 
structurally designed so that formation of the channel on this curtain electrode holder may be easv- 
ized, and so that the viscosity of this channel fluid may become larger than the viscosity of this 
compound for coating. J 

[0037] DrawmgJ. and the sliding-surface car sting equipment illustrated by 2 and 4 are desirable 
instantiation-examples. Moreover, naturally this fluid curtain can also be formed by the knockout 
(extrusion). J 

[0038] 
[Table 1] 
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nmQl It will be as follows if the feature and mode of this invention are shown. 
: 0040 TnMe^od for Carrying Out Curtatn Coating of Support by Compound for Fluid XoaOng of 
>t Leas One Layer (Fluid Coating Composition) The process whtch forms process in which flus 
"ooort is moved along the path passing through a coating field, and the curtatn wtth whtch the 
£ri °£ fluid coifing which crosses this path of this support and is extended descends By the 
horizontal Z id" (lateral guide) over which the edge fluid which has larger vtscosity than the 
« of compound fo/coating is distributed upwards in the form of a channel (channel) 
The method for carrying out curtain coating of the support by the compound for fluid 

SSW^^SS^ by piov,ding the process which **" * e 8 

roSm2 Method characterized by this channel flowing down each horizontal guide in method of the 

r0046]TMetiiod characterized by this fluid being water-soluble polymer compound (water-soluble 
ftS^C^W containing polyvinyl alcoho! (polyvinyl alcoho.), 

glycerol (glycerol) in method of the above 

100491 10 A transportation means to convey support along the path (28) passi ng ^toough a xoating 
field, Th" feeder which makes the descent curtain (3) which crosses this path of this support, and ,s 



ixtended, and descends on this support from the compound for fluid coating ( 1 4), The horizontal, 
guide which guides this descent curtain in a horizontal edge (6) (5), In the equipment for having a 
discharge means (7) to distribute an edge fluid, on this horizontal guide, and carrying out curtain » 
mating of this support (2) by this compound for fluid coating of at least one layer This discharge 
neans (7) has the means (10) for making a channel. The means (10) is making this edge fluid 'flow 
town each horizontal guide in the form of a channel (9). The viscosity of this edge fluid (8) is 
equipment for carrying out curtain coating of the support by the compound for fluid coating of at 
: nnim n , C , 2? c hf actenzed by being larger than the viscosity of this compound for coating 
.0050] 1 1 . This ** for making a channel in the equipment of the above 10 is equipment with which 
?ach means (10) is characterized by making it flow down this horizontal guide by the method of a 
.aminar flow of the straight line buried in this curtain (3) in this edge fluid ( drawing 3 ) 
i a \\ 2 ^l 18 e ^ ul P ment which the equipment of the above 1 1 sets and is characterized by for this 
feeder (14) being sliding-surface car sting equipment (sliding-surface casting device), and this means 
,10) that makes this channel having edge piece (nozzle-like end piece) (1 1) like the nozzle in the 
:rossing edge (12) of the sliding surface (sliding-surface) (29) of this sliding-surface car sting 
squipment. 6 

[0052] 13. It is equipment characterized by for this feeder being knockout car sting equipment 
.extrusion casting device) in the equipment of the above 1 1, and having edge piece like the nozzle 
which this means for making this channel is the crossing edge of this knockout slot (extrusion slot) 
and injects this edge fluid into this compound for coating. lexirusion slot;, 

[0053] 14 It is equipment characterized by this discharge means (7) emitting this edge fluid on each 
horizontal guide (5) in the equipment of the above 1 1-13 by the desirable capacity flow fewer than 
40ml/m in which per minute 10 to 35ml regulation is possible. 

V\ Thi %^ riz ,°!! ta ^ Gllide is Havin 8 between Separated in Equipment of above 10-14, so that 
Width of Face (21) of this Curtain May Become Smaller than Width of Face (22) of this Support 
And before this curtain hits this support, deviation equipment (19) is arranged on each horizontal 
guide. The deviation equipment (19) is equipment which is made to deflect this horizontal edge (6) 
of this curtain together with this edge fluid (8), and is characterized by only the amount of r of this 
curtain ] center section carrying out the coat of this support 



[Translation done.] 




Drawing 1 




Drawing 2 
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Drawing 3 



